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THERMOSTRUCTURAL ANALYSIS OF A SCRAMJET FUEL- INJECT ION STRUT 
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Recently, a more detailed study (ref. 4) of this scramjet concept was undertaken by a major 
e manufacturer while the effort at Langley concentrated on the fuel-injection struts. The 
Lry function of the three fuel-injection struts is to provide the mechanism for multiplanar 
injection into the supersonic airstream. Salient features from the thermal/structural design and 
r sis of the struts are presented in this paper. 
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gradients through the walls and bulkheads. The chordwise temperature gradient is caused by the 
highly non-uniform aerothermal heating (fig. 2), and the transverse gradients by the internal 
convective heating. 
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STRESSES DUE TO CHORDWISE TEMPERATURE GRADIENT 
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The combined thermal stresses (not shown) , which dominate the design, are approximately 60 to 80 
percent of the allowable. The stresses due to the pressure load for normal engine operating 
conditions are approximately 20 percent of the allowable, yielding a combined stress of 80 to 100 
percent of the allowable and therefore a thermal/structural concept that is feasible under normal 
operating loads. However, the maximum external pressure loads do not occur during normal engine 



UJ 

CO 

of 

Ul 

co 

< 

of 

h- 

O 


UJ UJ 
® < 
S g 

CO 
CO 
UJ 

a: 


co 


Of 


< 
Of 
Q Ul 
Z CL 
< 31 
UJ 
CO h- 


Of 

o 

Ul 

Ul 

Q 



< 1 ) 

M 

3 

W 3 

•H 

P*-t 


133 


CHORDWISE STRESS DISTRIBUTION 





CRITICAL PRESSURE LOADS 
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DISTRIBUTION DISTRIBUTION AT x/X = 0.5 
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planes was assumed In the analysis. A schematic of the side strut displacement at midspan is shown 
in the right hand figure. The large deflection of the side strut greatly constricts the flow passage 
between the struts. The constriction will alter the aerodynamic flow characteristics, most likely 
resulting in coupled- interaction between the flow and the strut. 



DEFORMATIONS DUE TO UNSTART PRESSURE 
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OUT OF PLANE DISPLACEMENT CONTOURS 
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Figure 11 
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response is required to finalize the design. However, the basic design has progressed sufficiently 
to warrant development of fabrication processes and testing of flight hardware to verify the 
thermal /structural performance. 
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Figure 12 
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